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BLUE LAKE WATERSHED ENGINEERING FEASIBILITY STUDY 
WHITLEY COUNTY, INDIANA 

 
EXECUTIVE SUMMARY 

 
The Blue Lake Association (BLA) received an Indiana Department of Natural Resources (IDNR) 
Lake and River Enhancement (LARE) grant to complete an engineering feasibility study.  The goal 
of the study was to identify feasible projects.  This was accomplished as follows: JFNew analyzed 
potential project sites where sources of pollution may exist, suggested projects that may address 
pollution, and examined the feasibility of project design and construction.  To be deemed feasible, a 
project needed to be acceptable to property owners, receive regulatory agency support, be physically 
constructible, and be environmentally and socially justifiable. 
 
This study examined the feasibility of five projects within the Blue Lake watershed.  The identified 
or potential projects are: wetland restoration along Maloney Ditch; shoreline stabilization along the 
two islands and peninsula on the east end of Blue Lake; streambank stabilization along an unnamed 
tributary on the southeastern corner of Blue Lake; sediment detention basin creation near an 
agriculture field just south of the residential area along Blue Lake road; and bank stabilization and 
old pond wetland restoration along an unnamed tributary on the south side of Blue Lake.  The 
wetland restoration project site was not feasible due to lack of access at this time. Therefore, no 
designs or cost estimates for this project were completed. The shoreline stabilization project 
involves approximately 715 linear feet of shoreline bioengineering at an estimated cost of $57,320. 
The streambank stabilization project consists of the installation of three rock grade controls and one 
cross valley control dam structure.  The design and construction of these streambank stabilization 
projects can be completed at an estimated cost of $8,800 and $68,750, respectively.  The scope of 
the sediment detention basin project was reduced and consists of installation of a rock-lined chute at 
an estimated cost of $2,640.  At the former pond site, two feasible options to protect and improve 
water quality exist.  Option 1 is the installation of a grade control structure to stabilize the bed of 
upstream basin at the point where the dam or embankment was previously breached.  Option 2 
involves the removing the existing embankment, reconstructing it, and installing a standpipe and 
rock spillway to create temporary stormwater storage.  The estimated cost of Option 1 is $8,850 
while the estimated cost of Option 2 is $27,060.  Of the five projects studied, four were deemed 
feasible with the wetland restoration project being the only one infeasible due to denial of access 
from the landowner. 
 
Although the wetland restoration project was not deemed feasible at this time due to the 
circumstances, preliminary review of maps and topographic features indicate that this project might 
be feasible in the future.  If the use of the land or owners of the property changes in the future, this 
wetland restoration project should be revisited. 
 
It is recommended that the Blue Lake Association apply for a LARE grant for the design and 
construction of the shoreline stabilization and rock-lined chute projects in 2008 with work to 
continue through 2009.  The Blue Lake Association should then plan to apply for a LARE grant for 
the design and construction of the rock grade controls and cross valley control dam structure in 
2009 with work to continue through 2010.  After the Blue Lake Association determines which 
option they want to pursue, the design and construction of the project at former pond site should 
occur via grant application and funding in 2010. 
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BLUE LAKE WATERSHED ENGINEERING FEASIBILITY STUDY 
WHITLEY COUNTY, INDIANA 

 
1.0 INTRODUCTION 
1.1 Background 
Blue Lake residents have been proactive in protecting their lake’s health.  Residents have worked on 
their own and with natural resource agencies to try to treat problems in the lake and its watershed.  
These problems include:  declining water clarity, increasing nutrient concentrations, and high algal 
productivity.  In 2002, the Blue Lake Association (BLA) applied for and received funding from the 
Indiana Department of Natural Resources (IDNR) Lake and River Enhancement (LARE) program 
to conduct a lake and watershed diagnostic study to document existing conditions in the lake and 
identify potential pollutant sources to the lake.  According to the study, water quality in Blue Lake is 
poorer than most Indiana lakes, with the potential for worsening conditions.  Phosphorus modeling 
indicated that both external and internal sources contribute to the phosphorus loading of Blue Lake.  
The study recommended implementation of practices both in the watershed and within the lake to 
improve water quality.  The proposed watershed-level activities included:  management of stream 
channels south of Blue Lake, stabilization of islands at the east end of Blue Lake, and wetland 
restoration.  In 2006, the BLA received a feasibility study grant from IDNR LARE to follow-up on 
recommendations from the diagnostic study.  The purpose of the current study is to determine 
design and construction feasibility for recommended projects in the Blue Lake watershed.  
 
1.2 Scope of Study 
The geographic scope of this study included the entire 2,272-acre (919.4-ha) Blue Lake watershed in 
Whitley County, Indiana with a focus on sites identified in the diagnostic study as potential sites for 
watershed improvements.  These sites were located along the drainages at the southern edge of the 
lake and along Maloney Ditch near the lake.  BLA, JFNew, Whitley County Natural Resource 
Conservation Service (NRCS), Whitley County Soil and Water Conservation District (SWCD), and a 
major landowner conducted a driving and walking tour of the watershed streams in March 2007.  
This tour was completed to identify locations where projects could be implemented that would 
result in water quality improvements in the lake and its tributaries. Based on the survey’s findings, 
the following projects (Figure 1) were identified: 
 
1. Wetland restoration near Cozy Comforts Campground; 
2. Shoreline stabilization on the lakeward side of the islands at the east end of the lake and 

reconstruction of a culvert outlet;  
3. Streambank stabilization along an unnamed tributary on the southeastern corner of Blue Lake;  
4. Sediment detention basin creation at the top of a hill west of an unnamed drain south of Blue 

Lake; 
5. Bank stabilization along an unnamed tributary south of Blue Lake and stormwater detention 

within an existing pond basin site; 
6. Wetland restoration along Maloney Ditch east of Blue Lake Road; 
7. Water detention structure installation at the top of the unnamed tributary south of Blue Lake; 
8. Filter strip installation in field along a wooded area near an unnamed tributary south of Blue 

Lake. 
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Figure 1.  Engineering feasibility study locations.
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JFNew and the BLA agreed to pursue projects 1, 2, 3, 4, and 5, while the Whitley County NRCS 
agreed to pursue projects 6, 7, and 8.  This feasibility study will discuss only the projects for which 
the BLA and JFNew are responsible.   
 
1.3 Goals and Objectives 
The goal of this study was to identify feasible projects that could be designed and implemented 
within a reasonable time frame. A project was deemed feasible if it could physically be constructed, 
was acceptable to landowners, was economically and ecologically justifiable, and could receive 
regulatory approval. The feasibility study attempted to ensure project success by investigating all 
avenues that could potentially cause project failure. 
 
 
2.0 DESCRIPTION OF STUDY AREA 
2.1 Location 
Blue Lake is a 239-acre (96.7-ha) natural lake that lies in the northeast corner of Whitley County, 
Indiana (Figure 2).  Specifically, the lake is located in Sections 9, 10, 15, and 16 of Township 32 
North, Range 10 East in Whitley County. The Blue Lake watershed stretches out to the east and 
south of the lake encompassing nearly 2,300 acres (930 ha or 3.6 square miles; Figure 3). Water 
discharges through the lake’s outlet in the northwest corner to the Blue River. Water in the Blue 
River flows southwest and empties into the Eel River south of Columbia City.  The Eel River 
transports water to the Wabash River which eventually discharges into the Ohio River, exiting the 
state of Indiana. 
 

 

Project Site 

Figure 2.  General location of the Blue Lake watershed. Source: DeLorme, 1998. 
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Figure 3.  Blue Lake watershed. 
 
Surface water drains to Blue Lake via two primary routes: through Maloney Ditch and via direct 
drainage. Multiple minor tributaries also drain steep ravines along the southern shoreline of Blue 
Lake. Maloney Ditch drains approximately 1,010 acres (408.7 ha or 44.5%) of the watershed east and 
north of Blue Lake (Table 1). This stream empties into Blue Lake in the lake’s northeast corner. A 
series of unnamed tributaries or ravines transport water to Blue Lake along its southern boundary. 
The largest of these tributaries drains into Horseshoe Bay carrying water from 185.6 acres (75.1 ha), 
while the second largest carries water from the watershed to the southeast corner of the lake 
draining 184.5 acres (74.7 ha). The other four small drainages carry water from 1.3 to 6.7% of the 
Blue Lake watershed. The remaining 28% of the land in the Blue Lake watershed (576.8 acres or 
233.4 ha) drains directly to Blue Lake.  Figure 4 illustrates the boundaries of each of these sub 
watersheds of Blue Lake. 
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Figure 4.  Blue Lake sub watersheds.  
 
Table 1.  Watershed and sub watershed sizes for the Blue Lake watershed. 

Sub watershed/Lake 
Area 
(acres) 

Area 
(hectares) 

Percent of Watershed 

Maloney Ditch 1010.2 408.8 49.7% 
Unnamed Tributary A (northeast corner) 137.2 55.5 6.7% 
Unnamed Tributary B (southeast corner) 184.5 74.7 9.1% 
Unnamed Tributary C (south central) 67.3 27.2 3.3% 
Unnamed Tributary D (south central) 26.8 10.9 1.3% 
Unnamed Tributary E (southwest) 83.6 33.8 4.1% 
Unnamed Tributary F (Horseshoe Tributary) 185.6 75.1 9.1% 
Area Draining Directly to Blue Lake 576.8 233.4 28.4% 
Watershed Draining to Lake 2,033 829.8 89.5% 
Blue Lake 239 96.7 10.5% 
Total Watershed  2,272 927.3 100% 
Watershed to Lake Area Ratio 9.5:1 
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2.2 Geologic History and Topography 
Blue Lake and its watershed formed during the most recent glacial retreat of the Pleistocene era.  
The movement and stagnation of the Saginaw and Erie Lobes of the Wisconsin glacial age left 
behind several end and ground moraines that shaped much of the Blue Lake watershed.  The Blue 
Lake watershed lies in a section of the Eastern Corn Belt Plains Ecoregion and is near the transition 
to the Southern Michigan/Northern Indiana Drift Plains (Omernik and Gallant, 1988).  Schneider 
(1966) notes that the landforms common in this diverse physiographic region include till knobs and 
ice-contact sand and gravel kames, kettle holes and lakes, melt water channels lined with outwash 
deposits or organic sediment, valley trains, outwash plains, and small lacustrine plains.  The flat area 
northwest of Blue Lake likely demarcates the extent of a waterbody that originally covered Blue 
Lake and the area to the northwest of the lake many years ago.  This waterbody has been reduced to 
only Blue Lake.   
 
The topography of the Blue Lake watershed is typical of the area.  The highest areas of the 
watershed lie along the watershed’s southern and eastern edges, where the Erie Lobe of the last 
glacial age left end moraines. Along the watershed’s northeastern boundary, the elevation nears 910 
feet (277.4 m) above mean sea level. The ridges along the watershed’s southeastern boundary are 
equally as high, but are much less steep than the ridge along the northeastern watershed boundary. 
Maloney Ditch, its floodplain, and Blue Lake occupy a lower elevation valley in the watershed. Blue 
Lake, elevation 850 feet (259.1 m) above mean sea level, is the lowest point in the watershed. Figure 
5 presents a topographical relief map of the Blue Lake watershed. 
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Figure 5.  Topographical map of the Blue Lake watershed.  
 
2.3 Soils 
The Blount-Pewamo-Glynwood soil association, composed of moderately well-drained to very 
poorly-drained, nearly-level to moderately-sloping soils formed from glacial till, covers nearly the 
entire Blue Lake watershed.  The remaining 3% of the watershed, bordering Blue Lake and 
extending south into the southwest corner of the watershed, is composed of the Houghton-Sloan 
soil association. This association (Figure 6) is composed of very poorly-drained, nearly-level soils 
formed from organic materials (Reusch, 1990). 
 
As Figure 7 indicates, potentially highly erodible soils cover a substantial portion (813.3 acres (329.1 
ha) or nearly 36%) of the Blue Lake watershed.  This acreage is spread throughout the watershed.  
Highly erodible soil exists on approximately 266.3 acres (107.8 ha or nearly 12%) of the watershed.  
The highly erodible and the potentially highly erodible soils mainly cover areas of the watershed that 
are currently being used for row crops and pasture or hay fields.  No highly erodible or potentially 
highly erodible soils surround the shoreline of Blue Lake.   
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Figure 6.  Soil associations in the Blue Lake watershed.  
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Figure 7.  Highly erodible and potentially highly erodible soils within the Blue Lake 
watershed. 
 
2.4 Land Use 
The Blue Lake watershed lies in the southern part of Homoya’s Northern Lakes Natural Region, 
near its transition with the Buffton Till Plain Section of the Central Till Plain Natural Region.  As a 
result, the native floral community of the Blue Lake watershed likely consisted of components of 
neighboring natural areas and ecoregions in addition to components characteristic of the natural area 
and ecoregion in which it is mapped.  Homoya et al (1985) noted that prior to European settlement, 
the Northern Lakes Natural Region was a mixture of numerous natural community types, including 
bog, fen, marsh, prairie, sedge meadow, swamp, seep spring, lake, and deciduous forest.   
 
Figure 8 and Table 2 present current land use information for the Blue Lake watershed.  (Land use 
data from the U.S. Geological Survey (USGS) form the basis of Figure 8.)  Like many Indiana 
watersheds, agricultural land use dominates the Blue Lake watershed, accounting for approximately 
75% of the watershed.  Row crop agriculture comprises the greatest percentage of agricultural land 
use at 54.8%, while pasture or hay vegetate another 20%.  Most of the agricultural land in the Blue 
Lake watershed and throughout Whitley County (USDA, 2002) is used for growing soybeans and 
corn.  Natural landscapes, including forests and wetland, cover approximately 11% of the watershed, 
mostly in small tracts of wooded wetlands or deciduous forest.  Open water, including Blue Lake 
and several small ponds, accounts for another 11% of the watershed.  Most of the remaining 3% of 
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the watershed is occupied by low intensity residential land, with less than 1% of high intensity 
residential or commercial land.  Much of the residential land lies directly adjacent to Blue Lake. 
 

 
Figure 8.  Land use in the Blue Lake watershed. 
 
Table 2.  Detailed land use in the Blue Lake watershed. 

Land Use Area (acres) Area (hectares) % of Watershed 

Row Crops 1245.4 504.2 54.8% 
Pasture/Hay 450.4 182.4 19.8% 
Open Water 249.7 101.1 11.0% 
Deciduous Forest 171.9 69.6 7.6% 
Woody Wetlands 67.8 27.5 3.0% 
Low Intensity Residential 64.9 26.3 2.9% 
Emergent Herbaceous Wetlands 7.8 3.1 0.3% 
High Intensity Commercial 7.2 2.9 0.3% 
Evergreen Forest 4.4 1.8 0.2% 
High Intensity Residential 2.1 0.9 0.1% 
Mixed Forest 0.2 0.1 <0.1% 
Entire Watershed 2271.9 919.8 100.0% 
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2.5  Historical and Existing Watershed-wide Water Quality Improvement Projects 
Several water quality improvement projects have been completed in the Blue Lake watershed.  The 
residential community surrounding Blue Lake formed the Blue Lake Conservancy District and 
installed a sewer system to address concerns created by septic system use.  The BLA also installed 
buoys to reduce the negative impact of boating and wave action on the lake’s shoreline and reduce 
shoreline erosion.  The Whitley County SWCD assisted in improving the water quality of the lake by 
installing a number of grassed waterways and water and sediment control basins (WASCOBs) on 
farmland in the watershed using Clean Water Act Section 319 and Indiana T by 2000 grant money 
(Amy Lybarger, NRCS, personal communication).  Figure 9 details location of these projects.  While 
these practices have slowed the import of sediment to Blue Lake from its watershed, members of 
the BLA have identified additional areas of concern. Additionally, BLA members spoke with 
property owners adjacent to the eroding drainages about their interest in participating in a study to 
look at measures that could occur on their property to protect and improve Blue Lake’s water 
quality.  Residents, including one who owns most of the southern watershed, are open to working 
with the association to implement measures to protect the lake.   
 

 
Figure 9.  Approximate locations of historical 319-funded water quality improvement 
projects.  Source:  Whitley County SWCD 
 
2.6 Prior Studies 
Table 3 lists the prior studies conducted in the Blue Lake watershed.  Most studies of the lake 
published prior to 1986 focused on fisheries.  In 1986, the Indiana State Pollution Control Board 
published the first report pertaining to water quality in the lake.  The Indiana Clean Lakes Program 
(CLP) continued to monitor the lake’s water quality through periodic sampling of the lake beginning 
in 1990.  The 2006 diagnostic study addressed watershed management of the areas draining into 
Blue Lake.  During the diagnostic study, JFNew examined conditions in the lake and its watershed 
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with the goal of identifying potential problem areas and making prioritized recommendations to 
address these problems.   
 
Table 3.  Prior studies conducted in the Blue Lake watershed. 
Year Organization Topic Study/Report 

1976 IDNR Fisheries Fish Management Report, Blue Lake, Whitley County, 
Indiana 

1979 IDNR Fisheries Fish Management Report, Blue Lake, Whitley County, 
Indiana 

1980 IDNR Fisheries An evaluation of musky stockings in northeast Indiana 
1982 IDNR Fisheries Fish Harvest and Fishing Pressure at Blue Lake 

1983 IDNR Fisheries Largemouth bass population size and mortality in two 
natural lakes 

1984 IDNR Fisheries The largemouth bass and bluegill populations in Blue and 
Round Lakes 

1986 ISPCB Water 
Quality Indiana Lake Classification System and Management Plan 

1990 IDEM, CLP Water 
Quality Indiana Clean Lakes Program Assessment 

1995 IDEM, CLP Water 
Quality Indiana Clean Lakes Program Assessment 

1998 IDEM, CLP Water 
Quality Indiana Clean Lakes Program Assessment 

1999 IDNR Fisheries An angler creel survey at Blue Lake, Whitley County 

2004 IDEM, CLP Water 
Quality Indiana Clean Lakes Program Assessment 

2004 IDEM Water 
Quality 

Data from assessment of impaired biotic communities in 
the Upper Eel River and Blue Lake watersheds 

2006 JFN Watershed 
Management Blue Lake Diagnostic Study 

CLP=Clean Lakes Program    JFN=J.F. New and Associates 
IDEM=Indiana Department of Environmental Management IDNR=Indiana Department of Natural Resources 
ISPCB=Indiana State Pollution Control Board  
 
 
3.0 POTENTIAL WATER QUALITY IMPROVEMENT PROJECTS 
The goals of a visual watershed inspection are to identify, target, and select areas of concern and 
future management options.  A driving tour of Blue Lake watershed and walking tours of streams 
were conducted in March 2007. The tours included the BLA, JFNew, the Whitley County SWCD, 
the Whitley County NRCS, and a resident farmer who owns a significant portion of land within the 
watershed.  During these tours, the eight potential water quality improvement projects identified in 
the diagnostic study were revisited to determine if significant changes occurred since the completion 
of the 2006 study and to identify any additional projects to improve water quality (Figure 1).  
Specifics regarding each of the projects are listed in Appendix A. Please refer to this appendix for 
information regarding the identified issue and potential solutions associated with each project. 
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All of the potential projects were discussed during the watershed tour in March 2007.  During this 
tour and in subsequent conversations, it was determined that the NRCS would pursue any projects 
that could be funded using Farm Bill funds, such as the Wetland Reserve Program (WRP) and the 
Conservation Reserve Program (CRP). This included projects 6, 7, and 8. Specifically, these projects 
target wetland restoration, WASCOB construction, and filter strip installation.  JFNew agreed to 
pursue projects 1, 2, 3, 4, and 5.  Specifically, these projects target wetland restoration, shoreline 
stabilization, streambank stabilization, and stormwater detention structure construction.  All other 
identified projects were deemed to not be serious enough issues to address at this point in time. 
These remaining project sites will be monitored in the future to make sure that they do not become 
significant impacts to Blue Lake water quality. 
 
 
4.0 PROJECT REVIEW 
4.1 Wetland Restoration (Site 1) 
4.1.1 Site Description and Alternatives  
A potential wetland restoration site was identified at the northeast side of the lake on a parcel owned 
by Schloss Herberstine, Inc. from Fort Wayne, Indiana (Figure 1). This parcel included the Cozy 
Comfort Campground, which is located on the southern property boundary along the lakeshore, and 
a permanent residence.  The eastern portion of the property is dissected by Maloney Ditch.  The 
property is bordered on the north by a row of deciduous trees and on the west by an isolated 
woodlot.  The proposed wetland restoration site is located in a low-lying, open area adjacent to 
Maloney Ditch (Figure 10).  During the watershed tour, the potential wetland site was dominated by 
reed canary grass (Phalaris arundinacea), an indicator of hydrology, which suggests that this area is 
currently a wetland.  Based on field observations, aerial photography, and soil maps, this site would 
have the potential to be restored to a higher quality wetland habitat that provided increased benefits 
to Blue Lake.  Currently, the lower quality wetland is filtering water flowing directly through it.  A 
potential restoration project could re-direct Maloney Ditch into the wetland and allow it to spill into 
the wetland to provide stormwater treatment before emptying into Blue Lake.   
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Figure 10. Potential wetland restoration site upstream of Cozy Comfort Campground. 
 
4.1.2 Easement and Land Availability Determination 
The landowner was contacted regarding the possibility of restoring a wetland on their property. The 
landowner responded with denial of access to his property at this time. A copy of the landowner 
response is included in Appendix B. 
 
4.1.3 Preliminary Design and Conceptual Drawings 
Preliminary designs and conceptual drawings have not been developed.  If the landowner decides to 
restore part of their property to a higher quality wetland habitat, then preliminary designs and 
conceptual drawings should be developed, until then the area will continue to provide some 
stormwater filtration 
 
4.1.4 Permit Requirements 
No permits are required at this time. 
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4.1.5 Wetland Functional Assessment 
Wetland functional assessments were not conducted for this project area because a specific wetland 
restoration project is not being pursued at this time. 
 
4.1.6 Biological and Habitat Integrity Survey 
A biological and habitat integrity survey was not conducted for this project area because a specific 
wetland restoration project is not being pursued at this time.  
 
4.1.7 Environmental Impact Assessment 
An environmental impact assessment was not conducted for this project area because a specific 
wetland restoration project is not being pursued at this time.  
 
4.1.8 Unusual Physical and Social Costs 
Physical and social costs associated with this project were not determined due to the denial of access 
to the property and because a specific wetland restoration project is not being pursued at this time. 
 
4.1.9 Opinions of Probable Cost and Proposed Time Line 
Probable costs associated with wetland restoration were not determined during the course of this 
study. If the landowner becomes interested in pursuing wetland restoration opportunities in the 
future, it is recommended that they contact the Blue Lake Association. 
 
4.2 Shoreline Stabilization (Site 2) 
4.2.1 Site Description and Alternatives  
The shoreline stabilization site is located on the east side of the lake on publicly-owned property 
within the boundaries of the lake (Figure 1).  The specific area includes two islands and a peninsula, 
which have been modified through historic dredging operations and channel maintenance activities. 
For the purpose of this study, the three parcels will be referred to as the south island (south parcel), 
the north island (center parcel) and the peninsula (north parcel; Figure 11).  These publicly-owned 
parcels are utilized for recreational activities, such as picnicking and fishing by local residents and the 
boating public as there is no public access to these parcels from shore. The majority of the property 
is vegetated by a mix of turf grass and sparse deciduous trees. Local residents maintain the area and 
in some locations mowing occurs down to the waterline.  Stones and concrete pieces have been 
placed along the shoreline in various locations in attempts to slow erosion of the shoreline, primarily 
along the south island. 
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Figure 11.  Historic size comparison of Blue Lake islands, 1957 and 2005 aerial photographs. 
Source: 2005 Aerial obtained from http://earth.google.com/; 1957 Aerial from Indiana Historical Archives, Whitley 
County. 
 
Residents use the south island more than the peninsula or the north island due to its connectivity to 
the mainland.  Additionally, two small foot bridges allow residents access to the main lake.  The 
lakeward side of the south island contains a thin strip of herbaceous vegetation and sparse shrubs 
along the shoreline. Species such as reed canary grass, swamp milkweed, and buttonbush were noted 
during a September site visit (Table 7).  A larger vegetated buffer (approximately 6 foot (1.8 meters)) 
is present along the leeward side of the island with sparse deciduous trees located on the northeast 
end of this island.   
 
The north island is primarily vegetated with cool season grasses and is utilized the least of the three 
parcels.  The lakeward side of this island is sparsely vegetated with the majority of it being exposed 
soil and gravel.  The inlet and channel sides exhibit slightly more vegetation with a mix of shrubs 
along the shoreline. 
 
The peninsula is long and narrow forming a point in the lake.  This point is highly exposed to the 
elements and exhibits minimal shoreline vegetation.  Approximately 50 feet (15.2 meters) back on 
either side of the point, the shoreline is also sparsely vegetated with exposed soil. 
 
Due to the location of these parcels on the east end of the lake, prevailing winds from the west 
create substantial wave action along this shoreline.  These natural conditions and wave action from 
boating activity caused erosion along portions of the shoreline.  Figure 11 demonstrates the surface 
area of the island in 2005 as compared to the outline of the historic size taken from a 1957 aerial 
photograph.  The area of the north island decreased nearly 45% during this 48 year period.  The 
south island decreased in size by 29% and the peninsula decreased by 20% (Table 4).  The 
turbulence created by wave action against the shoreline causes the toe of the slope to erode and 
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sediment to mobilize; thereby increasing the transfer of nutrients from the sediment-water interface 
to the water column. Turf grass, such as that found on the south island, provides very little shoreline 
protection (Figure 12).  During mild winters, frequent freeze and thaw cycles play a significant role 
by causing ice to build up along this shoreline.  As the ice advances and recedes, it collects sediment, 
which then is released into the water column during the spring rains.  All of these factors increase 

e erosive activities which occur along this shoreline. 

Table 4.  Change i  of islands  on aerial to com
957 2005

C ces ete

th
 

n size based  pho

% 

parison.   

Shoreline 
Location 

1  
hange Re sion 

Shoreline 
Perim r Lost ft² m² ft² m² 

North Island 75,830 7045 41,792 3883 >45% 136 ft 41.5 m 1,053 ft 321 m 
South Island 56,582 5257 42,007 3903 >29% 64 ft 19.5 m 615 ft 187.5 m

Peninsula 19,212 1785 15,419 1432 >20% 15 ft 4.6 m 593 ft 180.7 m
Source: 2005 aerial obtained from http://earth.google.com/; 1957 Aerial from Indiana Historical Archives, Whitley 

ounty. 
 
C

 
Figure 12.  Example of the eroding shoreline along the proposed project site.  Note how the 

rf-grass along the bottom picture is slumping providing very little shoreline protection. 

 

tu
 
Initial conversations between the BLA and JFNew included the possibility of restoring the islands to 
a size similar to those present in 1957.  The BLA was in favor of this option because they considered 
the islands a valuable resource to the lake and restoration of them to a historical benchmark 
important.  The combination of the amount of material to required to restore the islands to the 1957 
level, approximately 12,000 cubic yards (9,200 cubic meters), plus the difficulty in accessing the 
islands with land-based equipment makes the project cost prohibitive. The restoration could be 
feasible if it occurred in conjunction with a sediment removal project from another part of the lake.  
During a sediment removal project, material would be removed from other areas of the lake where it 
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has accumulated and would be pumped to the islands via a hydraulic dredge operated from a 
specialized boat.  Cost would be reduced because the material used would be a by-product of 
another operation with very little extra handling time or effort. The LARE program has sediment 
removal funding program, which could help pay for a portion of the project with the remaining of 
the cost being covered by a LARE construction grant.  However, during the evaluation process, the 
IDNR LARE program staff requested that the restoration of the island’s to an increased size not be 
pursued due to the potential high cost and complicated regulatory issues associated with a significant 
amount of Blue Lake that would be filled in as a result (Doug Nusbaum, personal communication).  

or this reason, restoration to a historic benchmark was deemed infeasible. 

nt, 
hile providing an educational example of shoreline naturalization for others around the lake.     

stributed 
to different areas of Blue Lake reducing the habitat and water quality for the entire lake.   

 accessed through several landowners’ property that are active in the BLA and support 
e project.   

F
 
Stabilization of the eroded shoreline is recommended to reduce sediment and sediment-attached 
pollutant delivery to Blue Lake. Various techniques were evaluated to stabilize the shoreline.  Hard-
armoring, using concrete or sheet pile walls was considered and later abandoned.  This option was 
considered infeasible due to the high cost associated with this treatment and the potential loss of 
aquatic habitat and recreational opportunities along the shoreline which would occur following 
installation.  A structure design that incorporates natural materials was chosen because it offers the 
benefit of sediment and nutrient loading reduction and habitat and recreational access enhanceme
w
 
The islands and the peninsula will continue to erode if no action is taken to stabilize them.  The 
forces that are creating the erosion, wind and wave action, are not going subside.  The loss of 
surface area to the islands and peninsula is not the only result.  The eroding material is di
in
 
4.2.2 Easement and Land Availability Determination 
Site visits occurred in May 2007 and September 2007. Although these parcels are publicly-owned, 
access by land is limited by the surrounding private landowners.  Written permission is not required 
to visit the project site from the lake due to the site being publicly owned. However, materials 
cannot be brought to the site from the lakeward side easily and effectively; therefore, adjacent 
landowner permission to cross their property during construction is necessary. Landowner 
permission was obtained for accessing the site by land after providing the owners with a conceptual 
description of the techniques to be used and the benefits to the lake. No landowner permission 
letters are required to construct the shoreline stabilization treatments on the islands and peninsula 
because they are publicly-owned and the BLA is sponsoring and supporting the project.  The 
peninsula can be accessed from Blue Lake Road through a right-of-way.  The north and south 
islands will be
th
 
4.2.3 Preliminary Design and Conceptual Drawings 
To quantify the degree of erosion along the identified shoreline, an erosion intensity score was 
calculated using the Wisconsin Department of Natural Resources Erosion Intensity (EI) Score 
Worksheet.  The EI score is utilized by the WDNR to assist in the evaluation of shoreline 
stabilization permit applications and to help permit applicants design appropriate shoreline 
stabilization techniques based on general characteristics of the site (Wisconsin DNR code NR 
328.01(1)).  EI scores are site based on bank characteristics, such as height, bank composition, and 
vegetation composition; local site influences, such as proximity to boating channels; and the location 
of the site in relation to the overall lake setting, such as average fetch, shoreline geometry, and 
orientation.  Each category is scored individually and tallied for a total score.  The total EI score 
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allows individuals to determine what technique (biological, integrated, or hard armoring) is 
appropriate to stabilize their shoreline (Table 5).   The score also classifies the shoreline into one of 
three energy types, which, in turn, helps determine the recommended stabilization technique. A low 
energy shoreline is one that score 47 or less. These types of shoreline require biological treatment 
such as the installation of native plants to re-vegetate and stabilize a shoreline. Scores of 48 to 67 
indicate a medium energy shoreline which necessitates an integrated treatment. An integrated 
treatment would use native plants, erosion control products, and limited amounts of stone.  A 
shoreline that scores greater than 67 is considered a high energy shoreline. In these situations, hard 

moring, such as rock and concrete seawalls, would be appropriate treatments.    

la n Ero
ore eline nded Treatment 

ar
 
Table 5.  C ssifications based o sion Intensity Scores. 
EI Sc Type of Shor Recomme
<47 Low Energy Biological 
48 - 67 gy Medium Ener Integrated 
>67 High Energy Hard Armoring 
 
The EI scores for the three parcels adjacent to Blue Lake are included in the Table 6.  Individual EI 
scoring worksheets are included in Appendix C. Based on the EI scores, the locations were classified 
as low energy shorelines where a biological shoreline treatment technique would be appropriate.  
The scores were calculated using measurements that were taken during low water levels in 
September 2007.  If the water levels had been higher when the measurements were taken, the scores 
would likely increase by three to five points for each site. These score changes result in the shoreline 
being classified as medium energy sites. Given the amount of historical shoreline erosion 
documented previously in this section and low water levels that may have led to an underestimate of 
the EI score, it is recommended that a majority of the shoreline be treated as a medium energy 

oreline and utilize integrated treatments.   

rosion I Erosio t. 
Erosion Inte Recommended Treatment 

sh
 
Table 6.  E ntensity Scores from the n Intensity Score Workshee
Location nsity Score 

Peninsula 46 Biological 
North Island 39 Biological 
South Island 43 Biological 
 
The conceptual design incorporates the use of two techniques: 1) a rock toe with coir logs, 
commonly known as biologs, planted with native vegetation and 2) coir logs planted with native 
vegetation without the rock toe.  Coir logs are manufactured logs constructed from natural materials 
and designed to absorb wave energy, which allows vegetation to become established. As the 
constructed material degrades over time, the deep-rooted native vegetation will be present to 
prevent shoreline erosion.  The native species planted in the coir logs and seeded along the shoreline 
will be selected based on their ability to withstand a variety of water levels and have a deep-root 

ructure.  st
 
In total, 715 feet (218 meters) of stabilization is proposed along the lakeshore (Figure 13). This 
includes 385 feet (117 meters) on the south island; 275 feet (84 meters) of shoreline will require a 
rock toe with coir log-native plant treatment with the remaining 110 feet (34 meters) will require coir 
log-native plant treatment. Stabilization along the north island and the peninsula requires the rock 
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toe with plant coir log treatment. In total, 150 feet (46 meters) of the north island and 180 feet (55 
meters) of the peninsula will be stabilized using the rock toe with a coir log planted with native 
egetation treatment. 

 
v

 
Figure 13.  Location of proposed shoreline stabilization along Blue Lake’s eastern shoreline. 

 long-term scour 
rotection, lateral stability, and overhead cover for invertebrates and juvenile fish. 

 

 
A rock toe with coir log treatment is proposed for construction along approximately 605 feet (184 
m) of the shoreline (Figure 13).  This treatment is proposed to occur along portions of the shoreline 
where the most severe erosion is located.  A rock toe consisting of approximately 68 cubic yards (52 
cubic meters) of fieldstone will be installed approximately 2 to 3 feet (0.6 to 0.9 meters) out into the 
lake to a height approximately 1 foot (0.3 meters) above the current lake level (Figure 14). The rock 
toe is designed to dissipate wave energy, thereby preventing further shoreline erosion along this 
portion of the shoreline.  The toe will also be used as the base for the coir log installation.  Coir logs 
will be staked into place using wood stakes measuring 3 feet (0.9 meters) in length and planted with 
native wetland plant species plugs. The area behind the coir logs will be graded to match the 
surrounding topography, seeded with native plant species, and covered with biodegradable erosion 
control material.  Native woody vegetation will be incorporated into the layer between the rock toe 
and the coir logs in the form of bare-root shrubs.  The shrubs will provide
p
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Figure 14.  Conceptual rock toe and coir log-native vegetation treatment. 
 
A second bioengineering technique will utilize coir logs to protect and enhance approximately 110 
feet (34 meters) of shoreline along the eastern portion of the south island (Figure 13).  The logs will 
be staked in place using wooden stakes measuring 3 feet (0.9 meters) in length at the average water 
level and planted with native wetland vegetation (Figure 15). The coir logs will be back-filled with 
soil and the surrounding shoreline will be re-graded to match the existing shoreline.  Seeding with 
native plant species and erosion control material installation will accompany coir log installation.  
 

 
Figure 15.  Conceptual coir log-native vegetation treatment.  
 
4.2.4 Permit Requirements 
An Indiana Department of Natural Resources Lakes Preservation permit will be required for the 
proposed project.  A Section 401 Water Quality Certification from the Indiana Department of 
Environmental Management (IDEM) and a Section 404 Permit from the U.S. Army Corps of 
Engineers (ACOE) will be required because Blue Lake is a “waters of the United States.”  All three 
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regulatory agencies were contacted during the early coordination process; however, at the present 
time, no response has been obtained by the ACOE.  Both the IDNR and IDEM support the project 
and view it as a permit-able project.  See Appendix D for information regarding early coordination 
with the regulatory agencies.   
 
4.2.5 Wetland Functional Assessment 
The proposed project site is along the shoreline of Blue Lake in an area that transitions from an 
open water area with depths of 1 to 3 feet (0.3 to 0.9 meters) to a thin strip of un-maintained 
vegetation into an upland of turf grass.  Along portions of the project site, several wetland plant 
species were present, including swamp milkweed (Asclepias incarnata), dogbane (Apocynum species), 
reed canary grass (Phalaris arundinacea), and jewel weed (Impatiens capense).  Upland species, including 
Queen Anne’s lace (Daucus carota), ragweed (Ambrosia artemisiifolia), and red clover (Trifolium pretense), 
were also present along the shoreline. The remaining portion of the project is vegetated by turf 
grass. The wetland function of this area is to buffer the shoreline against erosion, provide habitat for 
aquatic biota and terrestrial species that use the lake-fringe for feeding and nesting activities.  The 
proposed shoreline treatments will enhance and improve the wetland functions by reducing 
shoreline erosion and increasing habitat complexity and native species composition in this area.        
 
4.2.6 Biological and Habitat Integrity Survey 
No formal biological or habitat integrity survey was performed along the shoreline of Blue Lake.  A 
qualitative plant survey was performed to determine the plant community present at the time of the 
site visit (September 2007).  Table 7 details the list of the plant species identified during the site visit.  
The proposed site currently consists of an eroding shoreline vegetated by a mixture of native and 
exotic species. Both of the proposed treatments will improve and enhance the existing habitat.  
 
Table 7.  Plant species observed during a September 4, 2007 site visit to the proposed 
shoreline stabilization project site.  
Common Name Scientific Name Common Name Scientific Name 
American lotus Nelumbo lutea Evening primrose Oenothera biennis 
American pondweed Potamogeton nodosus Goldenrod Solidago spp. 
Arrowhead Sagittaria latifolia Hardstem bulrush Scirpus acutus 
Asiatic dayflower* Commelina communis Hybrid cattail* Typha x glauca 
Black willow Salix nigra Jewel weed Impatiens capensis 
Blue vervain Verbena hastata Nodding bur-marigold Bidens cernua 
Broad leaf cattail Typha latifaolia Nodding smartweed Polygonum lapathifolium 
Buttonbush Cephalanthus occidentalis Peach leaf willow Salix amygdaloides 
Canada thistle* Cirsium arvense Pickerel weed Pontederia cordata 
Chairmaker’s rush Scirpus pungens Purple loosestrife* Lythrum salicaria 
Cocklebur* Xanthium strumarium Reed canary grass* Phalaris arundinacea 
Common bur reed Sparganium eurycarpum Rice cut grass Leersia oryzoides 
Common duckweed Lemna minor Sandbar willow Salix interior 
Common ragweed Ambrosia artemisiifolia Sedge species Carex species 
Creeping charlie* Glechoma hederacea Swamp milkweed Asclepias incarnata 
Dock Rumex spp. Tall nettle Urtica procera 
Eelgrass Vallisneria americana White water lily Nymphaea tuberosa 
*Denotes exotic plant species. 
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4.2.7 Environmental Impact Assessment 
The environmental impacts associated with the proposed project include the disturbance to the 
existing plant community; the addition of fill material into a lake; the temporary disturbance of the 
shoreline; and potential impacts to any endangered, threatened and rare (ETR) species present at the 
site.  The plant community present along the shoreline consists of a mixture of native and exotic 
species.  The native species that are present are not of high, rare, or unique quality.  The proposed 
treatments will improve the diversity of the overall plant community.  The stone that is placed below 
the current water level elevation will provide shoreline stability and habitat for invertebrates and 
juvenile fish. 
 
JFNew biologists did not observe or collect any endangered, threatened, or rare flora or fauna 
during any site visit.  A search of the Indiana DNR’s Natural Heritage Database showed two ETR 
species being previously identified in the Blue Lake watershed: one mussel species and one turtle 
species.  The chance that either of these species would be negatively impacted by the proposed 
projects is fairly small.  The mussel, the purple lilliput (Toxolasma lividus), primarily exists in lakes, 
while the Blanding’s turtle (Emydoidea blandingii) is located primarily along lake edges and in marshy 
habitat.  Both of these species would benefit from improved water quality and increased native 
vegetation.     
 
4.2.8 Unusual Physical and Social Costs 
The only identified unusual physical and social cost of the proposed project includes the temporary 
loss of recreational opportunities within and near the site boundaries.  Construction could occur 
over a period of one to two weeks depending upon the weather and site conditions.  If construction 
coincided with a summer holiday, an increase chance of user conflict exists.  Every attempt should 
be made to reduce the loss of recreational opportunities.  
 
4.2.9 Opinions of Probable Cost and Proposed Time Line 
The opinion of probable cost for the construction of 605 feet of rock toe with coir log treatment 
and 110 feet of coir log treatment along the shoreline on the east shoreline of Blue Lake is 
approximately $57,320.  Table 8 details the estimated cost for developing final designs, project 
permitting, purchasing materials, constructing the project, and cleaning-up the site following 
construction.  Construction services include machinery, labor, and expenses associated with the 
installation of the materials as shown in Figures 14 and 15. Administrative services include bid 
development, subcontractor identification, contract development, communication, construction 
oversight, report preparation, and project management. 
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Table 8.  Opinion of probable costs for design and construction of the shoreline stabilization 
project on Blue Lake.  Items costs include delivery and installation. 

Item Cost Unit Quantity Total 
Final Design and Permitting $3,000 each 1 $3,000 
Construction Services $16,000 each 1 $16,000 
Administrative Services $3,200 each 1 $6,500 
Mobilization/Demobilization $6,000 each 1 $6,000 
Stone $30 ton 102 $3,060 
Soil $10 ton 95 $950 
Erosion fabric $1.20 square yard 544 $650 
Coir logs $20 linear foot 715 $14,300 
Custom seed mix $800 acre 0.75 $600 
Wetland plugs $1.50 each 700 $1,050 
Contingency 10% of total $5,211 
Total       $57,320 

 
The recommended project timeline is based on LARE grant funding cycles.  It is recommended that 
the BLA apply for design-build funding in January 2008 and if a LARE grant is awarded, contract 
design-build services in the fall of 2008.  Materials should be placed on the islands during the winter 
of 2008-2009 to alleviate impacts from heavy equipment during soft ground conditions. 
Construction should occur the following spring of 2009 or as soon as weather conditions permit. 
 
4.3 Bank Stabilization (Site 3) 
4.3.1 Site Description and Alternatives  
An unnamed tributary that enters Blue Lake from the southeastern corner (Figure 1) drains an area 
of 184.5 acres (75 ha) and comprises 9.1% of the total Blue Lake watershed (Table 1).  The reach 
assessed during the current feasibility study includes approximately 2,500 linear feet (762 meters) of 
stream channel from the mouth of this tributary south and east to its origination in a woodlot 
owned by Scott Anderson.  The stream generally contains flowing water to a depth of 6 inches (15 
centimeters) with a width of 2 to 4 feet (0.6 to 1.2 meters).   
 
Historically, forests vegetated by oak, black walnut, ash, beech, maple, sycamore, and tamarack trees 
covered much of the subwatershed. Prairies and marshes covered the remainder of the drainage area 
(Baskins, Forster, and Company, 1876). Following settlement, the subwatershed was cleared and 
converted to agricultural use. More recently, the landscape has been altered again to accommodate 
residential land use. A large portion of this stream flows through a mixed deciduous forest 
comprised mostly of ash, cherry, and maple trees.  The remainder of the stream flows through a 
residential area adjacent to the lake.  Currently, the stream drains a mix of agricultural and residential 
land before entering Blue Lake. 
 
Flashy streams are often subjected to greater peak flows as a result of the volume and velocity of 
surface runoff (Ferguson and Deak, 1994). Rapidly fluctuating water levels and high flow volumes 
increase the erosive force of the water resulting in streambank and bed erosion. As water erodes 
material at the toe of the slope, the streambanks become unstable. This results in the sloughing of 
bank material. This material is then carried downstream and deposited in areas of lower velocity. 
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The erosion and deposition of instream material continues until sediments and sediment-attached 
nutrients eventually reach Blue Lake. 
 
In an attempt to slow the process of erosion, a water and sediment control basin (WASCOB) was 
constructed in the upper reaches of the stream.  The WASCOB is located along the edge of an 
agricultural field and was constructed in the 1990s. Despite its presence, sediment and sediment-
attached pollutants are still reaching Blue Lake from this tributary.  The diagnostic study indicated 
that additional stormwater structures and streambank stabilization techniques are necessary to 
provide increased stabilization downstream of the area where the WASCOB currently exists. Within 
this tributary, JFNew identified three sites where potential projects targeted at reducing sediment 
loading to Blue Lake could occur (Figure 16).   
 
 

 
Figure 16.  Aerial view of Site 3.1, 3.2, and 3.3 located along unnamed tributary into Blue 
Lake. 
 
The first site (3.1) is located between the concrete box culvert and the beginning of the channel into 
the lake (Figure 17).  At this site, JFNew considered a constructed wetland/sediment basin to help 
reduce the stream’s velocity and allow any sediment to settle out of the water column before 
entering the channel to Blue Lake.  To accomplish this, the last 50 feet (15 meters) of stream 
channel would be re-graded below the current elevation.  The constructed wetland or sediment basin 
would measure approximately 30 feet by 50 feet (9 by 15 meters) with less than one foot (0.3 meters) 
of permanent water level of storage depth (Wayne Stanger, personal communication).  Based on the 
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limited size, continuous maintenance would be required; however, the site is not easily accessible 
using heavy equipment because the spacing between houses adjacent to the site.  Therefore, the 
project at this sub-site is not cost effective.  No other options were formally developed because the 
site has limited space.  From an economical and physical standpoint, all projects at this location were 
determined to be infeasible. 
 

 
Figure 17.  Proposed location for a constructed wetland/sediment basin (right-hand side of 
the picture) at Site 3.1. 
 
The second site (3.2) encompasses the eroding, incised stream channel located upstream of the Blue 
Lake Road bridge (Figure 18).  JFNew evaluated the feasibility of installing a series of rock grade 
controls along the channel.  Initial surveys indicated that the site would require three grade controls 
to adequately reduce the grade and velocity of this stream to acceptable levels. (See Appendix E for 
design details.)  The stream presently carries between a five and ten year storm event.  This means 
that based on the stream channel dimensions and watershed characteristics, such as slope, land use, 
and soils, storm events yielding precipitation amounts up to those storms that typically occur on a 
five to ten year frequency will not overtop the bank.  A stream channel that carries a five to ten year 
storm event usually becomes incised and erodes as it has in this case because the stream cannot 
dissipate the energy of the stormwater into the floodplain.  The installation of rock grade controls at 
this site will reduce the capacity of the stream channel to carry less than a two-year storm event.  If 
the grade controls are not constructed properly, then frequent out-of-bank flows and further 
potential for erosion as runoff reenters the channel will likely result (Wayne Stanger, personal 
communication).  Conversely, once the channel is reconnected to its floodplain, it will routinely 
overtop its banks and dissipate energy in its floodplain.  Once in the floodplain, sediment and 
sediment-attached nutrients will deposit in the floodplain, thereby, reducing sediment and nutrient 
loading to Blue Lake. 
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Figure 18.  Example of the location for rock grade controls along the unnamed tributary at 
Site 3.2. 
 
The third site (3.3) is located directly upstream of Site 3.2 where the stream channel developed a 
multiple braid pattern and contains several meanders of a short linear distance. Within this section, 
the stream valley narrows and the density of trees along the riparian area increases (Figure 19).  
Initially, multiple cross valley dam structures were considered for installation at Site 3.3; however, 
after reviewing topographical information and considering equipment access and cost, it was 
determined that one structure could be designed to capture more stormwater than multiple dams. 
(See Appendix E for design details.)  One cross valley control dam structure will capture and store 
stormwater from approximately 109 acres (44 hectares) of watershed and release stormwater 
downstream either through a standpipe during small events or through a standpipe and emergency 
spillway during larger events.  
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Figure 19.  Example of the location for a cross valley control structure at Site 3.3. 
 
An alternative solution for both Site 3.2 and 3.3 is to take no action. Under this option, the 
streambanks will continue to erode and banks continue to slough along the length of the stream. 
This option will not result in any improvements of instream water quality nor will the delivery of 
sediment and sediment-attached pollutants be reduced. The best alternative to address streambank 
and bed erosion in this tributary is to install the cross valley control structure (Site 3.3) and rock 
grade control structures in the upper reach of the stream (Site 3.2). 
 
4.3.2 Easement and Land Availability Determination 
After providing the owners with a description of the purpose of the feasibility study and the benefits 
to the lake, landowner permission was obtained for accessing the site for field work during the 
conceptual design phase. Following completion of a conceptual design, landowners were sent 
information describing the design and were asked for their written permission to proceed with the 
final design and construction, if funds became available.  Two landowners are involved with Site 3.2 
and Site 3.3.  At this time, one landowner returned a signed copy of the landowner agreement, while 
the second landowner has not.  Copies of the signed and unsigned landowner agreements are in 
Appendix B.  JFNew and the BLA will continue to pursue the remaining landowner’s permission 
and a signed copy will be included in the final feasibility report.   
 
4.3.3 Preliminary Design and Conceptual Drawings 
Grade controls (rock dams) are designed to effectively raise the bed elevation of the stream channel 
to a level where the 2-year flow fills the channel banks.  This results in backing water up to the next 
upstream grade control during a high flow event.  Figure 20 depicts a typical cross sectional view of 
a grade control.  Over a period of time, sediment that is suspended in the water column during 
channel inundation will be deposited in the slack water areas between grade controls.  Over time, the 
sediment deposition will raise the stream bed elevation. By controlling or reducing the grade of this 
stream, water velocity will decrease, thereby allowing sediment and sediment-attached pollutants to 
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drop out of the water column.  Additionally, the reduction in velocity will reduce the erosive 
potential of the water against the banks, thereby decreasing bank undercutting and removing the 
sources of in-stream derived sediment. By raising the bottom elevation of the ditch, storm flows 
have more frequent access to the floodplain. Once in the floodplain, water will spread out and the 
erosive force on the banks (i.e. velocity and shear stress) will be reduced. 
 

 
Figure 20.  Conceptual grade control (rock dam) detail.   
 
Figure 21 shows the locations where a series of three rock dams are proposed to be installed. Rock 
dams typically consist of rock with an average diameter of 6 inches or greater installed in a stream or 
ditch to a predetermined height.  The upstream and downstream ends of the grade control are 
sloped away from the structure.  The grade control is also keyed into the bed and banks to prevent 
water from flowing around the structure. 
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Figure 21.  Proposed location for rock grade control structures. 
 
The proposed cross valley control dam structure is designed to accumulate stormwater.  .  Once 
accumulated, the structure will slowly release stormwater over a rock-lined chute and back into the 
stream (Figure 22). During a storm event, sediment that is suspended in the water column during 
channel inundation will be deposited in the slack water area behind the control dam structure. 
 

 
Figure 22.  Conceptual cross valley control dam structure.   
 
Figure 23 shows the location where the cross valley control dam would be located. A 6-inch (15-
centimeter) pipe with an 18-inch (46-centimeters) riser is proposed to drain the storage portion of 
the runoff with an approximate drawdown time of 26 hours.  Runoff from greater than the storage 
volume will be passed over the embankment through a rock chute spillway. This structure, in 
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combination with the rock grade controls downstream, has the potential to reduce the sediment 
entering the lake during frequent storm events.   
 
A 2-year, 5-year, and 10-year 24-hour storm events would deliver 9.1, 14.3, and 17.8 acre-feet, 
respectively (13,500,21,200, 26,400 cubic meters) of runoff into a basin.  However, the basin can 
store only 3.9 acre-feet (4,800 cubic meters).  The storage of only 43, 27, and 22% of the runoff 
from 2-year, 5-year, and 10-year storm events limits the effectiveness of the basin to completely 
settle out sediments and sediment-attached pollutants.  The basin will likely fill during the first part 
of the storm event when sediment loading is low and, when of greatest concern, the basin will pass 
sediment downstream through the overflow structure without retention as the basin will be full.  
Although, the low watershed area to lake area ratio indicates any watershed improvements will 
improve and protect the water quality within Blue Lake.  With homes below the embankment, it will 
be necessary to confirm the DNR regulations and dam classifications.  It may be necessary to design 
the structure with a fifty-year storm spillway. 
 

 
Figure 23.  Location of proposed cross valley control dam structure on tributary to Blue 
Lake and the location of a wetland (in yellow) potentially affected by project. 
 
4.3.4 Permit Requirements 
A Section 401 Water Quality Certification from the IDEM and a Section 404 Permit from the 
ACOE will be required because this tributary is a “waters of the United States”.  An IDNR permit 
will not be required because the drainage area is less than one square-mile. Additionally, construction 
will not occur within a half-mile of the outlet of Blue Lake.  All three regulatory agencies were 
contacted during the early coordination process; however, at the present time, no response has been 
obtained by the ACOE.  IDEM viewed the rock grade controls for Site 3.2 as a permit-able activity.  
There was concern from IDEM that the cross valley grade control structure was not a permit-able 
activity because it might negatively affect the upstream wetland and that it would be considered in-

    
File#031119.01  Page 31  



Blue Lake Engineering Feasibility Study  May 14, 2008 
Whitley County, Indiana 

line detention, which is not regularly allowed by IDEM.  Providing additional information to IDEM, 
including a pre-application meeting should be considered prior to the BLA moving forward with the 
construction of Site 3.3.  See Appendix D for information regarding early coordination with the 
regulatory agencies. 
 
4.3.5 Wetland Functional Assessment 
According to the United States Fish and Wildlife Service’s National Wetlands Inventory (NWI), 
there is a 0.8 acre (0.3 hectare) seasonally-flooded, forested wetland upstream of the proposed cross 
valley control dam structure (Figure 23).  The wetland provides flood control and wildlife habitat.  
These functions will not be negatively impacted by the project.  The flood control capacity of the 
wetland will be increased by the installation of the control dam structure.  The wildlife habitat will 
not be negatively impacted because physical disturbance to the site will be limited to the footprint of 
the control dam structure.        
 
4.3.6 Biological and Habitat Integrity Survey 
Stream habitat was evaluated on September 6, 2007 using the Headwater Habitat Evaluation Index 
(HHEI).  The HHEI was developed by the Ohio EPA for Ohio streams with drainage areas 
measuring less than one square-mile (259 hectares) and a maximum pool depth measuring less than 
16 inches (40 centimeters; Ohio EPA, 2002). The Ohio EPA developed the HHEI to classify small 
streams and drainages into one of three groups.  The groups are Class I (an ephemeral stream with a 
normally dry channel and little to no aquatic life); Class II (a stream with flowing water or isolated 
pools for an extended period of time and dominated by warm water-adapted aquatic biota); and 
Class III (a flowing stream comprised of cool and cold water-adapted aquatic biota).  The HHEI is 
the first step of a three phase evaluation to accurately classify a stream.  The second two phases 
involve biological assessments at different levels of taxonomic scale.  The HHEI evaluates three 
habitat variables to assign an HHEI score.  Substrate composition, including the dominate type of 
substrate, such as sand, silt, and gravel, and the total number of substrates, bankfull width, and 
maximum pool depth are evaluated to develop an HHEI score.  This information can then be used 
to classify the stream into one of the three previously mentioned classes (Class I, Class II, or Class 
III).  HHEI scores range from 9 to 100. 
 
The HHEI metric score for the project site is listed in Table 9.  The datasheet is included in 
Appendix C.  The habitat assessed in this tributary received a score of 39, which indicates that the 
stream habitat is classified as a Class II intermittent stream.  The HHEI score indicates that habitat 
may be one factor impairing aquatic life in the stream. The lack of hard substrate, shallow maximum 
pool depth, and a narrow bankfull width characterize the habitat at this reach. 
 
Table 9.  HHEI Scores for the tributary assessment reaches as sampled September 6, 2007. 

Site 
Substrate 

Score 
Max Pool 

Depth 
Bankfull 

Score 
Total Score 

Maximum Possible Score 40 30 30 100 
Unnamed Tributary 9 15 15 39 

 
4.3.7 Environmental Impact Assessment 
Environmental considerations relevant to the proposed project include: impacts to streams and 
wetlands; flooding; endangered, threatened, and rare species; water quality; stream habitat; and 
stream biota.  Specifically, the environmental impacts associated with this project include: the 
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addition of fill material to a “waters of the United States”, the temporary disturbance of the 
streambed and bank during construction, and the potential for increased flooding on adjacent farm 
fields and residential areas if structures are not designed or constructed properly.  The proposed 
project can proceed with a minimal negative impact to the environment.  JFNew biologists did not 
observe or collect any endangered, threatened, or rare flora or fauna during any site visit.  A search 
of the Indiana DNR’s Natural Heritage Database showed two ETR species previously identified in 
the Blue Lake watershed: one mussel species and one turtle species.  The chance that either of these 
species would be negatively impacted by the proposed projects is fairly small.  Rather than negatively 
impacting the environment, installing grade controls and a cross valley control dam structure in 
proposed locations will reduce erosion along the length of the stream, thereby reducing sediment 
loading into the channel and, ultimately, into the lake.    
 
4.3.8 Unusual Physical and Social Costs 
The identified unusual physical and social costs associated with design and construction of the 
proposed project is accessing the proposed project sites through landowner’s property, working with 
the landowner to determine material locations, and potential monitoring and maintenance.  For 
construction of the control dam structure, clay soil will be required to construct the embankment 
dam properly.  Unless an agreement is reached with the landowner to use a portion of the crop field 
as a borrow area, clay soils will have to be brought in from off-site.  Bringing materials in from off-
site will likely increase the cost of embankment construction by five times what it would be if on-site 
fill material are used.  The BLA should be responsible for monitoring and maintaining the grade 
controls and the cross valley dam structure.   
 
4.3.9 Opinions of Probable Cost and Proposed Time Line 
The opinion of probable cost for the final design, permitting, and construction of three rock grade 
controls and the cross valley control dam structure is approximately $77,550 (Tables 10 and 11).  
Cost estimates were developed for each sub-site (3.2 and 3.3) independently.  If the BLA attempted 
both project at the same time, there will likely be a cost savings because permitting and 
administrative services for each project could be combined. Additionally, costs to the lake 
association could be further reduced if an agreement could be reached between a nearby landowner 
would donate the use of their property as a borrow pit for soil in construction of the control dam 
structure.  Tables 10 and 11 detail the estimated cost for developing final designs, project permitting, 
purchasing materials, constructing the project, and cleaning-up the site following construction.  
Construction services include machinery, labor, and expenses associated with the installation of the 
materials as shown in Figures 20 and 22. Administrative services include bid development, 
subcontractor identification, contract development, communication, construction oversight, report 
preparation, and project management. 
 
The recommended project timeline is based on LARE grant funding cycles.  It is recommended that 
the BLA apply for design-build funding in January 2009, contract design-build services in 2009, and 
design and construct the project starting in the fall of 2009 or as permits become available.   
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Table 10.  Opinion of probable costs for design and construction of three rock grade 
controls in the unnamed tributary to Blue Lake.  Items costs include delivery and 
installation. 

Item Cost Unit Quantity Total 
Final Design and Permitting $2,000 Each 1 $2,000
Administrative Services $1,000 Each 1 $1,000
Construction Services $2,500 Each 1 $2,500
Mobilization/Demobilization $1,000 Each 1 $1,000
Riprap $20 Ton 60 $1,200
Seed and Erosion Control $100 Each Dam 3 $300 
Contingency 10% total $800 
Total       $8,800

Table 11.  Opinion of probable costs for the control dam in unnamed tributary.  Items costs 
include delivery and installation. 

Item Cost Unit Quantity Total 
Final Design and Permitting $3,000 Each 1 $3,000
Administrative Services $6,500 Each 1 $6,500
Construction Services $37,000 Each 1 $9,250
Earthen Fill $15 Cubic Yard 1850 $27,750
Mobilization/Demobilization $4,000 Each 1 $4,000
Clearing $5,000 Acre 0.4 $2,000
Riprap $20 Ton 200 $8,000
Basin Drain $1,500 Each 1 $1,500
Seed and Erosion Control $1,000 Acre 0.5 $500 
Contingency 10% total $6,250
Total       $68,750

 
4.4 Sediment Basin-Rock Chute (Site 4) 
4.4.1 Site Description and Alternatives 
The project site is located south of Blue Lake Road approximately 300 feet (91 meters) southwest of 
the unnamed tributary previously discussed (Site 3).  This site consists of an eroding hillside (Figure 
1 and 24).  The problem is the result of concentrated stormwater, which flows through the lowest 
point in the topography creating and increasing existing erosion.  From talking with the landowner, a 
nick or gully point formed in the past and with each storm event, the erosion increased resulting in 
additional sediment loading into Blue Lake. The initial conceptual design included creation of a 
sediment basin at the top of the hill that would store stormwater and slowly release it down the hill.  
The design was expanded to include the installation of a WASCOB on the adjacent agricultural field 
owned by Scott Anderson to store additional stormwater before it would reach the sediment basin.  
In theory, both practices would reduce the volume and velocity of stormwater through the erosion 
point.  A field survey followed by a desktop analysis revealed that the surrounding watershed was 
too large for the size of sediment basin and WASCOB that could be feasibly constructed at this site.  
The sediment basin would be constricted by utility poles on one side and a wooded area on the 
other (Figure 24).  The WASCOB would be limited in size due to the topography.  Two different 
sized WASCOBs were investigated as alternate designs; however, both WASCOB sizes were 
determined to be infeasible due to the limited storage time for water and lack of sediment treatment.  
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Appendix E contains design data that was used to evaluate the site.  It was concluded that both a 
WASCOB and a sediment basin would fill too quickly during a storm event and allow the untreated 
stormwater carrying sediment to flow over both structures and enter the lake through overland flow.   
 

 
Figure 24.  Eroding hillside present at Site 4. 
 
After stormwater storage and treatment options were exhausted, it was determined that the best 
option to reduce erosion at this site was to install a rock chute at the point of erosion (Figure 24).  
The rock chute will function to convey the water down the hillside and limit the erosion potential.  
The treatment does not reduce the sediment coming from the adjacent farm fields.   
 
Currently, Scott Anderson practices no-till farming on the majority of his corn and soybean acres 
including the adjacent field, which helps to reduce erosion and sediment transport when compared 
to traditional tillage methods.  Additional water quality benefits could be obtained by converting the 
adjacent field to a permanent cover such as grassland, pasture, or woods, or enrolling the parcel in a 
government conservation program such as the Conservation Reserve Program (CRP).  The BLA 
should work with the local NRCS office and Mr. Anderson to evaluate his interest any programs. 
 
Another alternate solution is to take no action.  If no action is taken, the hillside will continue to 
erode and contribute to sediment loading to Blue Lake.  Given the proximity of a house to the 
eroding hillside, no action may result in the loss of a residential yard and a decrease in the aesthetic 
quality of the residence.    
 
4.4.2 Easement and Land Availability Determination 
Landowner permission was obtained for accessing the site for field work during the conceptual 
design phase after providing the owner with a description of the purpose of the feasibility study and 
the benefits to the lake. After a conceptual design was completed, the landowner was sent 
information describing the design and was asked for his written permission to proceed with the final 
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design and eventually construction, if funds became available.  A copy of the signed landowner 
agreement is in Appendix B.     
 
4.4.3 Preliminary Design and Conceptual Drawings 
Rock-lined chutes consist of a layer of rip-rap or glacial field stone placed over geotextile fabric to 
protect the soils where a concentrated flow of water exists (Figure 25).  Typically, the entry point of 
the rock chute is keyed below the existing grade to inhibit undermining of the chute.  At this site, a 
rock-lined chute will prevent further erosion to the hillside, reduce sediment into the lake, and guide 
water down the slope to the base of the hill.  The chute will be excavated into the hill to the 
appropriate dimensions to convey stormwater up to the volume expected from a storm event that 
occurs every 25 years (See Appendix E for design details). 
 

 
Figure 25.  Conceptual design of a rock-lined chute. 
 
Figure 26 shows the location of the proposed rock-lined chute.  For this site, a rock-lined chute 
installed at the existing point of erosion (Figure 24) is the recommended solution. The proposed 
rock chute will utilize 6-inch (15-cm) riprap and will measure 12 feet (4 meters) wide by 34 feet (10 
meters) in length.  The rock lining will stop the bank erosion, but will have little effect on reducing 
sediment loading to Blue Lake caused by land use and watershed characteristics upstream of the 
chute. Attempts were made to address watershed-based and water quality issues during the 
conceptual design phase; however, it cannot be addressed at this time.   
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Figure 26.  Proposed location for rock-lined chute. 
 
4.4.4 Permit Requirements 
No permits will be required for the rock-lined chute. 
 
4.4.5 Wetland Functional Assessment 
No wetlands are located within the vicinity of the project site. 
 
4.4.6 Biological and Habitat Integrity Survey 
The impacts to habitat associated with the project site are limited due to the lack of habitat.  
Residential properties, including the project site, are primarily vegetated by turf grass.  The wooded 
stream corridor located to the east of the project site will not be disturbed during construction.  The 
project site consists of a mix of cool season grasses, such as timothy, orchard grass and fescue, and 
forbs, such as goldenrod, aster, and burdock. 
 
4.4.7 Environmental Impact Assessment 
There will be limited environmental impact associated with this project.  The Dunn property is in 
primarily residential land use.   
 
4.4.8 Unusual Physical and Social Costs 
The unusual physical and social costs for this project include the access and construction of the 
structure and potentially monitoring and maintenance.  There are homes located on either side of 
the erosion area and a sewer line is located approximately 30 feet (9 meters) downhill of the erosion 
area.  If excavation occurs outside of the project limits, equipment access and construction activities 
need to be planned to minimize the potential for utility damage.  The landowner should be 
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responsible for monitoring the project and work directly with the BLA to determine maintenance 
responsibilities. 
 
4.4.9 Opinions of Probable Cost and Proposed Time Line 
The opinion of the probable cost for rock-lined chute construction is approximately $2,640.  This 
estimate includes final design and construction of a rock-lined chute at the Dunn property (Table 
12).  Due to the low cost of the project, it is recommended that the BLA either include this project 
in a LARE grant application with another project, such as the shoreline stabilization project, or work 
directly with the landowner to construct the project.  This project should proceed when funding 
becomes available to complete the effort and should be timed to minimize potential damage from 
large vehicles on soft ground. 
 
Table 12.  Opinion of probable costs for design and construction of the rock-lined chute.  
Items costs include delivery and installation. 
Item Cost Unit Quantity Total 
Final Design $200 each 1 $200 
Administrative Services $700 each 1 $600 
Construction Services $1,000 each 1 $1,000
Riprap $20 ton 20 $400 
Seeding and Site Cleanup $200 each 200 $200 
Contingency 10% of total   $240 
Total       $2,640

 
4.5 Bank Stabilization and Old Pond Wetland Restoration Site 5 
4.5.1 Site Description and Alternatives  
Site 5 is located along an unnamed tributary located on the south side of Harrold Road west of the 
public access ramp. The tributary originates upstream of a former pond owned by Scott Anderson. 
The stream continues north toward the lake for approximately 1,500 feet (457.2 m; Figure 27). The 
tributary is surrounded by a wooded riparian buffer. After the stream crosses Harrold Road, it enters 
a culvert for approximately 280 feet (85.3 m) before daylighting again approximately 75 feet (22.9 m) 
immediately upstream of Blue Lake.  The tributary drains a subwatershed on the southwest section 
of the lake and accounts for 4.1% of the Blue Lake watershed (Table 1).   
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Figure 27.  Aerial view of drainage associated with Site 5. 
 
The first area of concern (5.1) is the former pond located near the headwaters of this drainage. 
Historically, a pond was contained within this drainage; however, landowner concerns resulted in the 
dam being breached and the basin drained. Because of this breach and the continued flow of water 
through this area, erosion is occurring were the dam was breached.  Erosion has the potential to 
continue through the dam and move upstream into the former basin releasing sediment and 
sediment-attached nutrients downstream to Blue Lake.  Addressing the erosion at the dam has the 
potential to positively benefit both the channel directly downstream of the pond and the channel at 
the mouth of the culvert.  At a minimum, a rock grade control structure should be installed across 
the channel at the dam breach to stabilize the channel and prevent erosion from continuing 
upstream (Option 1).  This option does very little to alleviate the erosion downstream; however, the 
problem should not get any worse if Option 1 is implemented.  A second option (Option 2) is to 
repair the dam to store stormwater and slowly release it downstream into the existing channel 
through the use of a standpipe and tile. Option 2 has the potential to reduce the velocity and volume 
of stormwater, which helps alleviate or reduce downstream erosion issues and allows for increased 
sediment and sediment-attached pollutant storage within the existing pond basin.  During the 
conceptual design phase, the landowner was receptive to the idea of repairing the dam structure to 
increase water storage; however, he was not interested returning the area to an open water pond.  
Any design would have to temporarily store water and release it downstream.  
 
The second area of concern at Site 5 (5.2) is the approximate 250 feet (76.2 m) of stream channel 
upstream of Harrold Road and downstream of the old pond basin.  The channel along the reach is 
eroding and becoming incised (Figure 28).  Initially, the conceptual design included the installation 
of a series of rock grade controls to stabilize the stream bed and bank and allow access to the 
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floodplain.  It was determined after a field inspection that rock grade controls within the 250 feet of 
stream would have a minimal effect on reducing erosion due to the limited size and high sinuosity of 
the channel and lack of support from one adjacent landowner.  To effectively stabilize the banks, the 
volume and velocity of water coming from the upper part of the watershed needs to be reduced. 
Additionally, until the downstream landowner is willing to participate in the project, this portion of 
the project is infeasible. 
 
If none of the available options for sites 5.1 or 5.2 are pursued by the BLA (the no-action 
alternative), the stream channel will continue to erode at the current rate.  Eventually, the channel 
will erode back through the breach area and continue through the former pond basin.  This will 
result in sediment and sediment-attached pollutants entering Blue Lake.  If the land use in the 
watershed changed from row-crop agriculture to permanent cover, a no-action alternative might be 
feasible because stormwater volume and velocities would be reduced; however, the probability that 
will happen is extremely low due to currently high commodity prices.   
 

 
Figure 28.  Example of the eroding stream channel downstream of the old pond at Site 5. 
 
Finally, the third area of erosion exists immediately upstream of Blue Lake. The streambanks just 
upstream of Blue Lake possess mild erosion with the greatest amount of erosion occurring at the 
transition between the culvert and the open channel (Figure 29).  Along the left downstream bank, 
shrubs stabilize the channel with their root structure. These treatments were determined to have a 
low benefit-to-cost ratio.  The right downstream bank is dominated by turf grass, which has shallow 
roots; however, limited erosion was observed along this portion of the stream. The erosion that is 
occurring at the mouth of the culvert can be addressed by working on reducing the velocity and 
volume of stormwater moving through the channel from the upper part of the watershed.  Potential 
treatments to stabilize the banks at this site include a rock toe or bank re-grading and vegetation 
establishment. The installation of a small amount of riprap is considered to be the only option to 
correct the minor erosion present at this reach. However, this does nothing to reduce the volume of 
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sediment already in the stream.  Potential treatment at this site is also limited because the stream lies 
on a property line. One landowner allowed permission for an initial survey, while the other did not 
respond to a request for permission and could not be contacted.  Any improvements at this location 
would provide minimal benefits in reducing the erosion in this stream. This coupled with the lack of 
landowner agreement, results in this project being considered infeasible.  
 
At this third area, a no-action alternative will result in continued erosion at the mouth of the culvert. 
There is also the potential for additional erosion downstream if the channel moves due to the build 
up of sediment within the channel.  If Option 2 for the upstream basin (Site 5.1) is constructed, the 
erosion at the mouth of the culvert may decrease as a result of decreased stormwater volume and 
velocities due to retention upstream.     
 

 
Figure 29.  Potential site for bank stabilization on tributary south of Lake. 
 
4.5.2 Easement and Land Availability Determination 
One individual currently owns the parcel of land where the old pond restoration project is proposed. 
Presently, the property owner has no definite plans for the existing pond site and surrounding area; 
therefore, the land is available for design and construction of the proposed project.  A signed copy 
of the landowner permission letter for the implementation of the project as conceptually designed is 
included in Appendix B.  One of the landowners downstream of the pond was not interested in 
participating in the feasibility study.  There was mention during a BLA meeting in December 2007 
that the landowners might reconsider and want to work with the BLA in the future.  When the 
project moves to the design phase, it may be worthwhile to determine the downstream landowner’s 
interest at that time.  
 
4.5.3 Preliminary Design and Conceptual Drawings  
Option 1 includes construction of a grade control structure at the point of the dam breach (Figure 
30). The structure is designed to maintain the current pool elevation. The grade control structure will 
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be constructed of stone, either standard revetment riprap or glacial field stone, and keyed into the 
sides of the earthen dam and below the grade of the stream bed. The grade control structure will 
prevent a head cut from moving through the dam and sending fine sediment and sediment-attached 
pollutants to the lake.   
 

 
Figure 30.  Proposed location for either Option 1 or Option 2 feasibility projects and 
locations of wetlands (in yellow) potentially affected by project. 
 
Option 2 consists of reconstructing the embankment (or dam) across the valley and installing it to 
approximately a height of 8 feet (2.4 m).  A standpipe will be installed within the basin. This 
standpipe will be used to release water downstream through a tile into the stream channel.  
Additionally, an emergency spillway will be constructed to handle a 25-year storm event to release 
water over the dam during major storm events.  The anticipated drawdown time for the dam will be 
approximately 22 hours and store approximately 3.1 acre-feet (3,823 cubic meters) of water 
(Appendix E).   
 
If Option 2 is pursued by the BLA, the dam should be reconstructed by removing the majority of 
the current embankment and rebuilding it within the same footprint. This is necessary because large 
trees are present in and on the berm with roots exposed in the breach area.  To simply remove the 
trees will leave behind roots to decay creating tunnels and weakening the embankment.  Material 
from the existing dam can be used to rebuild the dam if it is free of debris and woody material.  The 
remaining fill can be taken from the basin, if constructed during dry conditions.  
 
At this point, neither option has been selected by the BLA.  The landowner is receptive to both 
conceptual ideas, which will help to reduce sedimentation into Blue Lake. Option 2 offers the 
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additional benefit of stormwater detention; however, there is an increased cost associated with it.  
From discussions with the BLA, work at this project site will be pursued in a few years 
(approximately 2009-2010) after a couple of other projects have been completed.  When the BLA is 
ready to pursue the project at the old pond site, they should consider both options and make a 
decision based on cost and benefit to Blue Lake water quality. 
 
4.5.4 Permit Requirements 
A Clean Water Act Section 401 Water Quality Certification from IDEM and a Section 404 Permit 
from USACOE are required because the unnamed tributary is a “waters of the United States”.   An 
IDNR permit will not be required because the drainage area is less than one square-mile.  
Additionally, construction will not occur within a half-mile of the outlet of Blue Lake.  All three 
regulatory agencies were contacted during the early coordination process; however, at the present 
time, no response has been obtained by the ACOE.  IDEM will require additional information, 
including the age of the structure and when it was breached before they make their final decision.  
Because Site 5.1 is an existing site, it may qualify for a permit when similar activities for new 
construction would not.  A pre-application meeting should be considered prior to the BLA moving 
forward with the construction of Site 5.1.  See Appendix D for information regarding early 
coordination with the regulatory agencies. 
 
4.5.5 Wetland Functional Assessment 
According to the NWI, a 2.2 acre (0.8 hectare) area upstream of the cross valley control dam 
structure is classified as two different wetland types (Figure 30).  The area directly upstream of the 
proposed structure location is classified as a 0.8 acre (0.3 hectare) pond, while the more headwaters 
wetland is classified as a 1.3 acre (0.5 hectare) seasonally-flooded, emergent wetland.  Both wetlands 
provide flood control and wildlife habitat.  These functions will not be negatively impacted by the 
project. The flood control capacity of the wetland will be either maintained by Option 1 or increased 
by Option 2.  The wildlife habitat will not be negatively impacted because physical disturbance to 
the site will be limited to either the dam breach area (Option 1) or the embankment area (Option 2).  
As part of the embankment reconstruction, material will likely be taken from the pond basin.  
Currently, the basin is dominated reed canary grass (Phalaris arundinacea), which is a low quality, 
exotic plant species with relatively little wildlife habitat value.  As part of the final design for Option 
2, the disturbed areas of the wetland will be seeded with a more diverse mix of native wetland 
vegetation that currently exists at the site, which will increase the wildlife habitat value.   
 
4.5.6 Biological and Habitat Integrity Survey  
No formal biological or habitat integrity survey was performed. A qualitative plant survey was 
performed to determine the plant community present at the time of the site visit (May 2007).  Large 
trees, such as cottonwood (Populus deltoides), silver maple (Acer saccharinum), and willow (Salix species), 
are growing on the embankment.   Filamentous algae, curly-leaf pondweed (Potamogeton crispus), and 
duckweed (Lemna species) grow within the existing pond basin, while cattails (Typha latifolia), reed 
canary grass (Phalaris arundinacea), and blue vervain (Verbena hastata) vegetate the pond’s shoreline.  
 
4.5.7 Environmental Impact Assessment 
Environmental considerations relevant to the proposed project include: wetlands; endangered, 
threatened, and rare (ETR) species; water quality; flooding; stream habitat; and stream biota. Both 
options will have a minimal negative impact to environmental factors. A search of the Indiana 
DNR’s Endangered, Threatened, or Rare Species database resulted in two species being found 
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within the Blue Lake watershed: one mussel species and one turtle species.  The chance that either 
of these species would be negatively impacted by either option is fairly small.   
 
For both options, flooding will either remain the same or decrease due to stormwater storage.  The 
grade control structure will be sized such that the current pool elevation is maintained. Neither 
Option 1 nor  Option 2 will increase the existing pond basin size, which could flood areas higher in 
the watershed, nor decrease the size of the pond basin, which could flood areas lower in the 
watershed. Since periodic inundation or flooding of the areas within the pond basin currently occurs, 
it is likely that this natural water storage regime will continue.  Option 2 will temporarily increase the 
amount of standing water following a rain event; however, the structure is designed to drawdown 
within 22 hours after a rain event.  Both options will stabilize the existing pond basin, preventing a 
potential pulse of sediment and nutrient-laden water from moving downstream.  
 
The stone used to build the grade control structure of Option 1 and the spillway for Option 2 will 
offer aquatic biota in-stream habitat within the stream channel.  Blue Lake water quality will be 
protected as sediment and sediment-attached pollutants are prevented from entering the water 
column or fall out of suspension within the existing pond, thereby reducing sediment and sediment-
attached pollutant loading downstream and, ultimately, in Blue Lake.  For both options, 
construction activities such as excavation and modification of the stream channel and/or failed 
embankment and localized disturbance to the riparian zone have the potential to impair both water 
quality and habitat temporarily.  Proper erosion control techniques, as well as, planning construction 
during seasonally dry periods should minimize the negative impacts of either option.  
 
4.5.8 Unusual Physical and Social Costs 
Unusual physical and social costs associated with design and construction of this project include: 
avoiding wetland areas, attaining access to the project site, avoiding transport of sediment and 
sediment-attached pollutants downstream during construction, and removing the remaining failed 
embankment structure, and potentially monitoring and maintaining the sites.  A wetland is located 
upstream of the embankment, every attempt should be made to minimize disturbance to the 
wetland.  The site will be accessed through an existing agricultural field, which requires that the 
project be constructed following fall harvest and prior to spring tillage activities.  Either the grade 
control installation or the embankment re-construction should occur when the site conditions are 
relatively dry to minimize disturbance.  Portions of the remaining failed dam structure will be 
incorporated into the newly constructed grade control. However, some of portions of the dam will 
need to be moved from their existing positions to ensure that the structure of the grade control 
conforms to the project design. Any movement of the existing failed dam structure will occur within 
the temporary barrier to minimize the transport of sediment and sediment-attached pollutants 
downstream.  The BLA should be responsible for monitoring and maintaining the structures within 
the site and work directly with the landowner to coordinate any maintenance activities. 
 
4.5.9 Opinions of Probable Cost 
The opinion of probable cost for Option 1 is $8,850 for a grade control structure through the 
existing embankment (Table 13).  The option of probable cost for Option 2 is $27,060 for the 
reconstruction of the existing embankment and the installation of a standpipe and rock spillway 
(Table 14). 
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The recommended project timeline is based on the LARE grant funding cycles.  It is recommended 
that the BLA apply for design-build funding in January 2010, contract design-build services in 2010, 
and design and construct the project in the fall of 2010 post crop harvest. 
 
Table 13.  Opinion of probable cost for Option 1 – design and construction of a grade 
control at the old pond project Site 5. 

Item Cost Unit Quantity Total 
Final Design  $2,000 each 1 $2,000
Administrative Services $1,500 each 1 $1,500
Construction Services $2,000 each 1 $2,000
Clearing  $5,000 acre 0.1 $500 
Riprap (9 inch) $30 ton 40 $1200 
Excavation for Grade Control $6 cubic yard 75 $450 
Seeding and Site Cleanup $1,000 acre 0.40 $400 
Contingency 10% of total   $800 
Total       $8,850

 
Table 14.  Opinion of probable cost for Option 2 – design and re-construction of the 
embankment at the old pond project Site 5. 

Item Cost Unit Quantity Total 
Final Design and Permitting $3,000 each 1 $3,000
Administrative Services $3,000 each 1 $3,000
Construction Services $2,000 each 1 $2,000
Clearing  $5,000 acre 0.35 $1,750
Riprap (9 inch) $30 ton 160 $4,800
Mixed Gravel $20 ton 15 $300 
Excavation for Dam – on site soil $5 cubic yard 1350 $6,750
Excavation for Core Trench $6 cubic yard 175 $1,050
Basin Drain $1,550 each 1 $1,550
Seeding and Site Cleanup $1,000 acre 0.40 $400 
Contingency 10% of total   $2,460
Total       $27,060

 
 
5.0 RECOMMENDATIONS 

1. Apply for a LARE grant in 2008 for the design and construction of recommended shoreline 
stabilization project (Site 2).  Begin design of project in spring of 2008 and place materials 
on-site during the winter of 2008-09 in preparation of construction in spring of 2009. 

 
2. Apply for a LARE grant in 2008 for the design and construction of the rock-lined chute 

(Site 4).  Begin design of the project in the summer of 2008 with construction to begin in the 
fall of 2008. 

 
3. Apply for a LARE grant in 2009 for the design and construction of rock grade controls and 

cross valley control dam (Site 3).  Begin design of the projects in the fall of 2009 with 
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construction to begin in the fall of 2009 – winter of 2010 with completion prior to farming 
activities starting or as soon as permits are acquired. 

 
4. Revisit feasibility options at Site 5 and decide which option to pursue (fall of 2009).  Apply 

for a LARE grant in 2010 for the design and construction of the selected option at Site 5.  
Begin design of the project in the fall of 2010 with construction to begin the fall of 2010 – 
spring 2011. 

 
5. Continue to work on education efforts and wetland restoration opportunities throughout the 

watershed. To assist with this effort, establish a dialog with the Natural Resource 
Conservation Service office and the landowners of various parcels where BMPs and wetland 
restoration projects were recommended. A long-term, trusting relationship with these 
landowners may result in conservation and/or restoration project implementation. 

 
6. Continue to pursue individual BMPs recommended in the diagnostic study.  Use the 

shoreline stabilization as an example for lake residents who want to stabilize their shoreline. 
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Blue Lake Feasibility Project Descriptions 
Following March 13, 2007 Watershed Tour 

 
NOTE:  The purpose of this document is to demonstrate the process used during 
project identification and follow-up.  A complete discussion of the projects pursued 
by JFNew and the Blue Lake Association can be found in the body of the feasibility 
report. 
 
Project 1 (NRCS-1) – Wetland Restoration along the Maloney Ditch, east of Blue 
Lake Road. 
Description: 
Create a five-acre wetland in a farm field adjacent to Maloney Ditch. 
 
Responsibility:  Amy Lybarger, Whitley County, NRCS. 
 
Project 2 (NRCS-2) – Water detention structure at the top of the Drain No. 1. 
Description: 
Create a water detention structure of some type at the top of Drain No. 1 to slow runoff 
from adjacent farm fields into the drain.   
 
Responsibility:  Amy Lybarger, Whitley County, NRCS will pursue potential design and 
funding options with landowner. 
 
Project 3 (NRCS-3) – Filter strips in field along wooded area near Drain No. 4. 
Description: 
Install filter strips in the farm field along the wooded area near Drain No. 4.   
 
Responsibility:  Amy Lybarger, Whitley County, NRCS will pursue design and funding 
options with landowner.  
 
Project 4 (JFN/BLA-1) – Potential wetland restoration near Cozy Comforts 
Campground, west of Blue Lake Road. 
Description: 
Restore approximately 4 acres of wetland along Maloney Ditch.  Wetland vegetation 
consists primarily of reed canary grass.  Design will look at the potential of routing ditch 
through wetland and provide filtering before bringing back into existing channel.     
 
Responsibility:  JFNew and Blue Lake Association. 
 
Next Actions: Obtain landowner permission to survey property (BLA), Review available 
topographic information (JFN), Survey site to determine feasibility and collect design 
data (JFN) 
  
Project 5 (JFN/BLA-2) – Shoreline restoration on the lakeward side of the islands at 
the southeast corner of the lake (Drain No. 1).  
Description: 



Stabilize the eroding shoreline on the lakeward side of the two islands using 
bioengineering techniques.  Typically solutions will focus on establishing a rock toe 
prevent undercutting from wave action; re-grading and stabilizing the shoreline with a 
biodegradeable erosion control material, and planting a buffer of native vegetation to 
provide long-term erosion control.  The potential to restore the island to its historical size 
will be evaluated.   
 
Responsibility:  JFNew and Blue Lake Association. 
 
Next Actions: Obtain landowner permission to survey property (BLA), Survey site to 
determine feasibility of site and collect design data (JFN) 
 
Project 6 (JFN/BLA-3) – Stabilize the bank along Drain No. 1 including including 
any eroding tributaries.  
Description: 
Stabilize the eroding banks along Drain No. 1 using a series of in-stream structures such 
as grade controls. 
 
Responsibility:  JFNew and Blue Lake Association. 
 
Next Actions: Obtain landowners permission to survey property (BLA), Survey site to 
determine feasibility of site and collect design data (JFN) 
 
Project 7 (JFN/BLA-4) – Create a stormwater detention structure at the top of the 
hill adjacent to active erosion area, west of Drain No. 1. 
Description: 
Create a stormwater detention structure that will retain stormwater and allow for 
sediment and nutrients to settle out.  The eroding hillside will be repaired.   
 
Responsibility:  JFNew and Blue Lake Association. 
 
Next Actions: Obtain landowners permission to survey property (BLA), Survey site to 
determine feasibility of site and collect design data (JFN) 
 
Project 8 (JFN/BLA-5) – Stabilize the banks along Drain No. 4 and restore the 
existing pond site to a shallow water wetland. 
Description: 
Stabilize the eroding banks along Drain No. 4 using a series of in-stream structures such 
as grade controls.  Evaluate the potential for creating a shallow water wetland within the 
footprint of the existing abandoned pond area. 
 
Responsibility:  JFNew and Blue Lake Association. 
 
Next Actions: Obtain landowners permission to survey property (BLA), Survey site to 
determine feasibility of site and collect design data (JFN) 
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